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PURPOSE:

This document is interim guidance for installation and design of curb ramps per the
revised standard drawings. The intent is to interpret and conform to federal guidance
given in the ADAAG, using the Guidelines as minimum requirements and adding some
best practice. Experience in other cities has shaped and will continue to shape the
design guidelines. Terrain in Cincinnati and narrow right of way make it very
challenging to meet ADAAG fully, so some judgement is required — in the field and in
the design office.

ODOT Plan Insert Sheets show most of the intent. However, ODOT doesn’t build many
urban sidewalks or maintain curb ramps that they build. The City of Cincinnati has
additional requirements — 5” thick sidewalks, brick pavers on sand (instead of grout) on
concrete base, separate Cincinnati approved list of overlay products, additional ramp
configurations for tight right of way, etc.

. Some of these guidelines are in the formative stage. For example, a standard method
of determining the required light-dark contrast at detectable warnings is not currently
available until installed. Some proposed ADAAG revisions are in research, proposed
rule making or comment stages. For retrofits, lots of judgement is required of the
cement finisher and field engineer. As the City gains experience, the City drawings,
specifications and guidelines will evolve.

Existing curb ramp installations that do not conform to ADAAG usually have omitted the
landing at the top and bottom of the ramp, do not drain properly, direct pedestrians into
the middle of the intersection and have flares that are too steep. Level landings are
important because turning a wheelchair on a 12:1 slope is very difficult. These
guidelines are more specific to avoid these problems in the future.
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For more details, designers may refer to the following recent reference material:

1. ADA Accessibility Guidelines (ADAAG) — Current federal guidelines are dated
Jan 1998, which the Department of Justice considers minimum standards (See
Appendix A). Draft Guidelines are dated June 17, 2002 - currently in proposed
rulemaking process, comment period.

2. Building a True Community, Final Report, Public Rights of Way Access Advisory
Committee, January 10, 2001, U.S. Architectural & Transportation Barriers
Compliance Board, Access Board. This 167-page report contains detailed
recommendations from the PROWAAC Committee for the use of the Access
Board. Not all of the recommendations were submitted for the proposed
rulemaking in June 2002.

3. Designing Sidewalks and Trails for Access, Best Practices Design Guide, FHWA,
Sept 2001, 360 pp. Part 1 consists of a review of current practices, Part 2 is the
best practice recommendations — very similar to Building a True Community but
more technical.

4. Detectable Warnings, Synthesis of U.S. and International Practice, 12 May 2000,
U.S. Access Board, 150 pages. Review of ten years of research that led to the
refinement of detectable warning design.

5. Memorandum, dated May 6. 2002, U.S. Department of Transportation, Federal
Highway Administration, ADAAG Detectable Warnings (Truncated Domes)

DEFINITIONS:

ADAAG — The current version of American with Disabilities Act Accessibility Guidelines,
(See Appendix A). Many of the new guidelines not in 1998 code are in the draft
Guidelines (June 17, 2002). The FHWA memo clarifies that the Guidelines are
regulatory standards.

Alteration — As determined by lawsuit (Kinney vs. Yerusalim, 1993) and 28 CFR 35.151.
Street Rehab with grind and resurface is considered an alteration. Some maintenance
work (i.e. crack sealing, microsurfacing, chip and seal) is not considered an Alteration.
Utility work by itself should not be considered an Alteration unless it involves new
pavement curb to curb.

Crosswalk — Crosswalks are implied at all intersections whether they are marked or not
(Cincinnati Municipal Code 501-1-C3). The City will be submitting a request to modify
the definition to include 15 additional feet behind the building line, so that curb ramps
can be installed further from the intersection in some locations. Crosswalk pavement
markings are currently used to modify the location of the crosswalk and encourage
crossing at specific locations. Pedestrians may be detoured by closing a crosswalk with
signs “No Ped Crossing”.

Curb Ramp — aka Handicap Ramp, Wheelchair Ramp. In some circles, “handicap” is a
derogatory word, so it will be avoided here.

New Construction — Generally, new pavement curb to curb, base to surface. Pavement
widening is included.

ODQOT — Ohio Department of Transportation

DW, DWB, DWO - Detectable Warning using bricks or overlay, required as of July 21,
2001 on all projects.
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Technically Infeasible — This is a very difficult term to pin down. The design guidelines
are waived if conformance to ADAAG requires modifications to a “load bearing member”
(i.e. vaults under the sidewalk, walls).

In alterations, if the existing sidewalk grades can not be met within a specific distance,
the slope requirements will be waived. Currently, that distance is 15 feet from the
bottom of a ramp.

Dec 6, 2002 Page 4 of 36



BACKGROUND and PROBLEM STATEMENT

There are currently about 7600 street-street intersections in the City limits — many are
tees, most are four-way, some are five way. The number of existing curb ramps per
intersection varies from neighborhood to neighborhood but currently averages about 6
per intersection (where there are sidewalks). In addition, there are mid-block crossings,
alley crossings, sidewalks that are internal to City Parks, intersections where some
pedestrian crossings are prohibited and other locations where they are appropriate but
missing. Best guess is that there are 15,000 existing curb ramps.

A number of the streets do not have curb and/or concrete walks. As new streets are
built, existing streets are improved and sidewalks installed, the number of curb ramps
will grow.

Few of the existing ramps fully conform to ADAAG (due to the lack of detectable
warning) but most are “grandfathered”. Some curb ramps were not built to standard
(i.e. too steep) and the number and degree of non-compliance is unknown at this time.
An evaluation of current ramps has not been performed to help predict the number of
existing ramps that need to be rebuilt. In some locations, one existing ramp will be
replaced with two new ramps (and vice versa).

There are approximately 5000 existing tee intersections (most without traffic signals)
most of which do not have curb ramps across the “top” of the tee. New curb ramps will
be installed at these intersections (unless an engineering study documents a safety
concern).

Since (19817), the City Street Rehabilitation program has been installing new curb
ramps concurrent with grind and resurface and sidewalk work. This program has varied
from year to year but improves accessibility on approximately 100 lane miles per year.

The unit cost will vary from $200 to $2000 per ramp. During the detectable warning
“learning curve”, construction costs will be higher and should drop as experience is
gained and methods improved. The bid prices will also be affected by the attention
used in inspecting, accepting/rejecting and rebuilding ramps.

Finally, the long-term maintenance costs of various detectable warning products are not
known fully. Some overlay products have lasted seven years under conditions similar to
Cincinnati. Much of the future maintenance cost depends on the care used during
installation.

All of these variables make it difficult to predict the number of ramps and budget impact
to upgrade them. Currently, the curb ramp inventory field work is approximately 50%
complete. The field work, data entry and analysis will be continuing through the winter
of 2002-2003. When that work is done, a better estimate of curb ramp needs and
budget impact can be produced.
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GENERAL POLICY:

Use — Like the building code, an alteration to a street triggers a requirement that the
street be brought up to code — conforming curb ramps are installed or remodeled to
current standards, bicycle grates upgraded, etc. The requirements apply to all projects
in the public right of way, regardless of whether local, state or federal funding is
involved.

Currently, sidewalks are required along both sides of each and every public street
except for rare occasions, approved by the City Engineer. If sidewalk is installed,
modified or exists already, curb ramps will be installed at most locations where
pedestrians cross a curb. If crosswalks are marked, curb ramps must be installed
unless documented as technically infeasible.

Cost — The cost of implementing ADAAG is to be paid for as a project cost. There are
no separate ADA funds or stand alone projects at this time.

Responsibility - Conformity to ADAAG in the public right of way ultimately lies with the
City Engineer. Technically, variations from ADAAG should be approved by the City
Engineer. Realistically, this is not always possible. The Field Engineer also has some
responsibility — they will direct the contractor in this work and take disputes to their
supervisor as necessary.

Street Rehabilitation — Ramps will be installed or upgraded at all legal crossings within
the limits of grind and pave contracts. Existing ramps will be removed and new ramps
constructed where the existing ramp:

1. does not currently conform to ADAAG but it is technically feasible to conform,

2. surfaces are brick pavers or

3. existing concrete is not sound.

Curb Ramps for crosswalks across urban arterials at unsignalized intersections — City
Policy has not been formally adopted yet — safety versus accessibility has to be
weighed.

The proposed policy is to install curb ramps at all legal crosswalks (marked or
unmarked) unless an engineering/traffic study documents that the crossing is unsafe.
The study will take into account factors like traffic speed, alternate accessible routes,
sight distance, pedestrian volumes, bus stop locations, etc.

Some legal crosswalks may be closed to all pedestrians and “No Ped Crossing” signs
installed. At tee intersections, the City Traffic Engineer will determine if one crosswalk
is sufficient and which crosswalk to close. A solution for communicating closed
crosswalks to people with the visual impairments has yet to be adopted. At signalized
intersections, crosswalks across all legs will be assumed unless a traffic/engineering
study documents that one leg should be closed.
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At tee intersections, providing crosswalks with curb ramps may require modifying on-
street parking.

Because people with disabilities are more likely to be dependent on transit, bus stops at
unsignalized intersections, or mid-block bus stops should have accessible crosswalks in
close proximity.

Design Requirements — All new construction should be designed on plan drawings to
verify that a design conforms to ADAAG. This requires a working drawing that shows
existing and proposed curbs, pavement markings, traffic control signs, traffic signals,
elevations (gutter, top of curb, ramp and sidewalk), dimensions, R/W lines, trees, street
furniture, inlets, parking meters and utility covers. The City reserves the right to
request this information (drawn at 1”= 10") be submitted prior to approval of construction
drawings and permits.

Alterations are typically designed in the field and do not include design drawings to
verify that ADAAG requirements are satisfied. It is the responsibility of the contractor
and field engineer to verify that the “most useable” solution is constructed.

Right of way Requirements — Providing accessible streets using these guidelines
usually requires additional sidewalk space at curb ramp locations (or substandard
designs). It is not possible to predict the right of way requirements until design is
substantially complete. The subdivision manual will be revised in the near future to
address this issue.
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DIFFICULT SITUATIONS

Although the intent is to make the City as fully accessible as possible and to fully
conform to ADAAG in new construction, meeting ADAAG requirements sometimes
requires changes to structures, renovation of buildings or chasing slopes. Judgment is -
required and allowed by ADAAG. Additional guidance documents for alterations are
being drafted and are not available at this time. “Case-by-case professional design
judgment, informed by an understanding of the rationale behind access provisions, must
be applied to develop the most usable solution for each specific environment.” (Building
a True Community)

Ravine Street at McMicken — 12 % % Grade
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RAMP DESIGN Q&A

PREFERRED RAMP TYPES

There are lots of variables to consider in choosing a preferred ramp design — avallable
sidewalk space, curb radius, curb height, gutter slope, marked crosswalk vs. unmarked
crosswalk, etc. Many guidelines show wide sidewalks, which aren't always available in
Cincinnati. Some show crosswalks moved further from the intersection, which is less
safe for the pedestrian.

Keeping the top landing as high as possible is desirable. Ramp types P and Q keep the
landing at normal sidewalk elevation. Ramp types R and S ramp up part way, then a
landing then another ramp. Ramp types T and U show the landing low, just above the
gutter.

Forcing all pedestrians to go down a ramp and up another should also be minimized.

Until more experience is gained, our intention is to prioritize the ramp types as follows to
keep marked crosswalks closer to the intersection and landings as high as possible:

1. Two Type P ramps per corner if possible. This usually requires wide crosswalks
and wide sidewalks (which are typically only put in downtown) or small curb
return radii. 6” curb height and 2% sidewalk, ramps perpendicular to the curb,
aimed at the far corner should be the starting assumptions. The smallest curb
return radius for the intersection should be used.

2. If the two ramps do not fit within the available space, the next attempt should be
to reduce the ramp length by using 4” curb height and 1% cross slope.

3. If that does not fit, the next attempt should be two Type V ramps, oriented with
the primary travel direction. See\Figure 1.

DETECYASLE WARNING STRIP e

%

E! IVARES 1N LAWNBRICK STRP
g

S

TWO RAMPS, TYPE V

FACE OF CURB

Figure 1.

4. If that does not fit, other designs (i.e. Type R,S,T, U) should be tried.
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5. Diagonal ramp (i.e. Type Q) that aim the pedestrian into the center of the
intersection is the least preferred design.
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MISCELLANEOUS QUESTIONS and ANSWERS

1 Construct two ramps per corner? Alterations - Yes, if technically feasible. New
construction — Yes, if technically feasible.

2. Detectable Warning Type B (bricks) required at all new curb ramps? — Yes, effective
(December 6, 20027).

3. Detectable Warning Type O (overlay) required on all existing curb ramps within the
limits of grind and pave street rehab? — Yes, effective (December 6, 2002), if they
conform to ADAAG. If they are difficult locations, put on a list for survey, design, utility
and traffic coordination, and construction. '

4. Allow 4” curb height and 1% sidewalk cross slope as the preferred method to reduce
ramp length? Yes.

Ex.
’[—— PROBLEM - Long Curb Ramp and Landing doesn't fit in R/AW. —— B/W

t- — SOLUTION - 4" Curb and 1% Sidewalk Cross Slope Adjacent to Ramp —-‘
Curb Ramp @ 1:12 —— —-JI-— —— 4' Landing @ 1% —

e N NN

N S YA . GG
S B S N N N N AN AN N N A AN
NSENCSESENCNININON NG LN 28

4" Curb and 1% Sidewalk Cross Slope is preferred
method to reduce curb ramp lengths.

5. Omit 4'x4’ landing at top of ramp? No.

6. Relocate utility and traffic poles to install two curb ramps? No.

7. Relocate existing inlets to install two curb ramps? — New construction, yes. Alteration,
No.

8. Increase longitudinal slope steeper than 1:12? In new construction, No. In
Alterations, if existing sidewalk/gutter grade can not be met within 15 feet of the bottom
of ramp or is technically infeasible, steeper grade is allowable with approval of the City
Engineer. Motorized wheelchairs can climb steeper slopes so, as more citizens obtain
them, more sidewalk segments will be accessible to them.
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9. Modify structural slabs to comply? New construction, Yes. Alterations, No.

10. Allow signs, poles in the flares? Yes but not preferable.

11. Remove on-street parking to install curb ramps? Yes. Parking is currently
prohibited within 20 feet of intersection or within 30 feet of a flashing beacon, stop sign
or traffic control signal. The municipal code may be modified to prohibit parking within
___feet of a curb ramp at unmarked crossings. If parking meters need to be relocated
or removed, coordinate with Traffic Engineering.

12. Utility covers allowed in the ramp? New Construction — No. Alterations, if
necessary.

13. When a marked crosswalk leads to an existing alley or driveway apron, install
detectable warning? If the driveway apron or alley entrance does not meet ADAAG, an
accessible ramp is needed and, ideally, it would not overlap the driveway/alley. If a
separate ramp cannot be provided within the marked crosswalk, the driveway apron
should be modified to make it accessible. The conforming apron/alley should have
detectable warning but they may be temporarily omitted until further discussion.

14. Can curb be used along the edge of a ramp? Only if the other adjacent surface is
grass. Use curbs along the edge of Type R & T ramps to prevent Stormwater from
leaving the R/W and to meet existing grades. Some ramps will have a flare along one
edge and curb on the other.
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SPECIFICATION Q&A

Pay Items — Cincinnati will not pay “Each” for curb ramps in new sidewalks (which is
different than ODOT 608 and PIS-BP7.1). Separate pay items will be paid for Curb
Type L/S/B (L.F.), Concrete Walk (S.F.), Curb Ramp (S.F.), Detectable Warning, Type
O or B (S.F.). The area under the detectable warning is paid for two times — as curb
ramp and detectable warning. See Figure 2.

-
DETECTABLE WARNING, TYPE "B" OR "O" (s.f.)

CURB RAMP (s.f.) [RAMPS AND FLARES] ' R T

N X 4 o

5" CONCRETE WALK (s.f.)

PAY ITEMS .REMOVALS ARE INCIDENTAL.

2. SIDEWALK AND CURB RAMP PAY LIMITS ONLY
OVERLAP WITH CONCRETE CURB TYPE L.

Figure 2.
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DETECTABLE WARNING:

Detectable warnings are intended to warn people with visual disabilities using a curb
ramp before they enter the path of motor vehicles on the street or alleys (not at
driveways) and before crossing railroad tracks.

Currently, truncated domes are the only solution allowed. The spacing, alignment and
shape are changing (in federal rule making) which will allow standard 4x8 “ADA bricks”

to be used.

Product testing is currently underway in Madison Wisconsin. Until the performance of
the variety of products is better known, the City will use a preferred overlay products list.
Life-cycle costs of the various products are unknown at this time so there is no financial
basis for including or excluding products yet.

Dimensions

Old dome patterns and spacing have been revised recently to allow standard 4”°x8”brick
products. The current “best practice” dimensions are shown in Figure 3. and described
in the 608.021 of the City Supplemental Specifications.

Light/dark contrast of 70% with adjacent sidewalk
1.6"t0o 24" — = >0.65" j+ 0.9"to 1.4"

|
i 'éoﬁo_o'lo_o]o_oooidb’oooo_oe_o_o'@5'
©00000000000000O00C0O00 0000 0.2" high
cocooopo0000000O00oDo00 000D
cooolocooLOoOCR o000 OOOODCOC
! oo‘oeloeoeoo'oaooeoleomo'oeae
. 0clocleolenoocoooolooococoooloe
24 ooo'eoeoooooooocooo‘ooooeo_
o olooloole oloeclooleoloelcolcolonloe
swesese=z00o00000ocjoeno00CeO
#e 89 eescloooo/oojoojopoeoooe
| [#ealeslescc0clooeo660060000
IR t;‘« s34 6|40 00 @'o_o__o_o_o_e__o_glﬂ_ — 6"to 8" from Curb
' Full width of ramp, usually 48" 4—1 *
N -"_N&_______-__-_-__ ________.g—h"“—_’——-
Curb (Type B-3 Shown)
\ _’/

Based on Draft Guidelines for Accessible Public Rights-of-way (June 17, 2002)

Figure 3.
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Detectable Warning, Type B — Detectable
warnings in new ramp construction will
consist of 4”’x8"x2 14" thick clay bricks on a
1-14” sand bed on a 5” concrete base.
3-%2" high forms (nominal 2x4 lumber) are
used to create a tub for the DWB to sit in.

Pre-approved bricks are listed in the
Specifications.
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Detectable Warning. Type O — Existing concrete ramps that conform to ADAAG and
have sound concrete may be overlaid with a truncated dome product. The City-
approved products are mostly based on limited experience in other cities with freeze-
thaw conditions. The products consist of:

1.) concrete preparation, base coat of polyurethane, preformed domes with adhesive,
and three coats of polyurethane top coat.

2. formed and poured modified structural repair mortar domes applied directly on
concrete walk with coated with a pigmented sealer.

2.) plastic (monomer and resin) domes melted with a catalyst onto the concrete surface.

Stongwarn SWADA2000
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Substitutes - As life-cycle costs are known, maintenance experience grows, field testing
is completed and technology evolves, detectable warning products may be added to (or
removed from) the City-approved list. Contractors submitting alternate products will be
asked for information on maintenance experience from other northern cities prior to
consideration as a substitute. Products and methods pre-qualified by ODOT is currently
not sufficient for use in the City of Cincinnati.
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Alignment ~ The domes should be aligned with the primary travel direction to allow
wheels (wheelchairs, strollers, roller blades, bicycles) through. Type O domes are
much easier to align than bricks. See Figure 4.

| — ORIENT TYPE *O" DOME
ALIGNMENT WITH CROSSWALK

B

DOME ALIGNMENT y 0. .

/J/ ~
i . ;
o
'
/

Figure 4.

Excluded methods —

Stamped Concrete - Experience in other cities shows that stamped concrete is very
difficult to install correctly to get consistent, durable truncated domes. The weakest
concrete goes into the domes. They are impossible to maintain without removing and
replacing the entire ramp.

Colored concrete - Precast concrete bricks or cast in place colored concrete is not
permitted until color fading problems are solved.

Overlay Products - There are a number of products (i.e. glue down or bolt down plastic
sheets) that do not perform well over time due to freeze/thaw conditions in Cincinnati.

Light-dark Contrast

Contrast between the surrounding sidewalk/ramp and the detectable warning can be
achieved with either dark detectable warning next to plain concrete or beige detectable
warning next to dark flat pavers. If there is a question about achieving the 70% light
reflectance, a mock up will be made to measure light reflectance in lux in daylight. In
lieu of a mockup, a written certification by the project engineer is sufficient.

Safety yellow is not desirable for aesthetic reasons. Seeing-eye perceive black as a
hole so they walk around black pavement.
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Maintenance of Pedestrian Traffic (MOPT)

General signing requirements are included in Appendix C. MOPT at Detectable
Warning, Type B includes placing stone (ODOT 304) in the tub until the pavers are
installed. MOPT at Detectable Warning, Type O includes saw horse barricades while

paint is drying.

INSPECTION-
ACCEPTANCE
CRITERIA

No national standard
is available at this
time. City of
Cincinnati will be
developing these in
the near future.
Guidelines from the
City of Columbus
Ohio are attached
for review and
comment only
(Appendix B).

ADA Curb Ramp

June 20, 2002 H. R. Gray & Assaociates, Inc.
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STANDARD DRAWINGS

Dec 6, 2002 Page 21 of 36



VeSO 3I9vd

962.¢ "ON NOISS300V CELLNET ) “
H3anena a0 Sttt o N
. /M]® HTYMSSOHD QINEVINN— — — — — _ A
mZO_.r<OO._n_S_<N_

AYM3IAIHQ

|
- NOWLDISHIINI
" " NDIS3A 3LVNNALTY ATVMSSOND aINYYIN ONOT [ 4 @ T _ 135430
SAWVY_84NO ANV SYTYM3IAIS | ey . D 1]
NOISIQ NOLLYLHOdSNYNL 30 NOISIAIG I
ONIHIZNIONT ONY NOILY.LHOLSNYHL 4O AININLNVLIA _ @ =
SLYNNIONID 40 ALID =] "OYYAY OL WHOINOD OL NOHdY AYMIAMD AJICON

"AIBVIVAY §1 NOILYIOT MIHLO ON NV NOUCY AYMIAING HLIM SIVTHIAO WIVMSSOHD FUIHM 9L
“SHIANUOO TYNODVIQ ONISOIdO NI3MLIB GALLIWHI 38 TIM ONISSOHD ON - NOILOIENALNI 138 440°S) |
‘3LIUINOD HLIM NI T4 38 TTVHS LI ISIMEIHLO "O3SSVHO 3@ AVA YUY IHL “4'S 0Z NVHL HILVIHO
SI YIHY 3H1 GNY 3OVIHNS FT8VITYMNN NV 38 OL S NIZMLIA I0VAS IHL ‘HINHOD V LV GISN Y SAAVH OML NIHM T1
‘30N I 'ONIJIRILS HO ANV NOLLYNINYILIA HOJ ONIMIINIONT
Dl44VRlL TTVO "13341S HONOUHL 3HL 40 DNISSOYD UV INDIONIAEIG ¥ O.L NOLLOFHIG ONISNVHI JHL OL ang
ONIdIMLS HINOIY OQ AHL "SNOLLOISHIALNI -l A3dINLS THT AZLYIHL IHY SNOILOISHILNI L OIMINS €k
"A33HLS HOMOYHL ML JO 30IS ALISOJO IHL
NO Q3HINDIY SI ANVY SNNT ON 'ISVI ANY NI LNE 'AVMAITTY FHL SSOUD OL G3HINDIY THY SNV 8NN
NIHL SNHNLIY BYNO SVYH AYMAITIV JHL J1 "SNOLLOISHILNI T4 LON SIARG SY QAL YIML THY SAYMAITIV 2L

=€ 30 LHOIFH EMNO ¥ IAVH LYHL SNV 3HL NITMLIE ONIONYT 03SSTUdI0 ¥ 321NN SSWYY B 3dAL 318104 |+
"AIINOIY Y SSNVY TWNa (NCISIAIGENS MIN) NOILINULSNOD MON M3N HO4 "DIJJvHL NYIIIS303d 40 SINRI0A FOH

¥ MOY LNIDIFANS DNIAVH SNOILOISHIALNI HOMYW LY SHINHOD HO OIHIAISNOD 38 TIVHS SdAW WNA DL
L "030INOHd 38 LSNIN SINVH BUND 'G3INLS THY
m S3AIS HIOB NIHM L3TULS HONOYHL SSOUDY HTYMSSOHO INO SAYH ATNO 03N SNOLLIISHILNI oL O3INLS ‘6

"SdWVH IWNOOVIQ HO4 IONVNYITD QFHIN0IY
- 40 3137 OL 3N SHINHOO GITONY DHOIE0 NO SINVY OML THINDTY ATTYIIdAL SNOLLOISHILN QIMINS 6

"SIANVY JHL TIVASNI OL oia 3HL H0 30IS HOIHM SNINHILIA OL AIHINDIH NI SNOILYHZAO H44VHL
HLIM NOLLVNIGHOOD "L33H1S HOMOYHL 40 JLSOddO NO WYY BHND 3NO JAVH LS SNOILOISHIINI L. GDIMVINNA 2

"SATVIHAA 40 HLYd QI 1FAVEL IHL JOISLNO
SILVHL diYH 3HL 50 WOLLOE FHL LY FONVHVATD & WOAININ ¥ 38 LSO FHIHL SINVY TWNOOVID TTV 804 9

"SINIT ALYIAOBd ONV B4ND Q2LIIr0Nd 3HL NIIMLIE YIUY
3HLSI SIHL* NTYMSSOHO TYO3T SHL NIHLM 011¥D01 38 TIVHS SINYY TV SNOLLOISHILNI OIRIVANN LY S
'03S/1 38 LONNYD S3dAL AV HIHLO JI AINO GNV MOH MONHVN NO AINO G3SN St JNYY W 3dAL *
"NOILONHLSNOD M3N HO4 LON - €1 ONY 2 NIIMLTE SI HLOIM XT¥MIOIS DNLLSIXI NIHM O3SN SI ivwi .S ONY 8. 3dAL €
NOIS30 A34Y3Tud HIVM 20 XOVE WONS £1 ISYIT LY STHINDIY VY 0. 3dAL T
@ | AINVY WIVMITIS ON ONIAVH SHINHOD Lv QIHINOITY LON 4V Sdvl BHND ')
_ ‘BYND Y4 OL NOLLOISHIALNI SSOYIV Q3aNIY
i I 'SHND OL HYINDIANIdYId "HIANYOO Y3d SAWVY Z SI NDISIA 3uHIJTud

[ ‘SILON NOILYOOT dvd 9and
& @amnoa

.4 L= m @@[E__HA_V M ”A@E_ I
zo_.Gmem»z_ R e |

0adiuls e.@ |_ 11111
&, @ Ho

ONISSOHD
A2OTEQAIN

Dl34VHL HLIM ILVYNIKIHOOD

§o)

= ]
LA VM ON

(o

NOIS3Q
(=} EEEE]

. ©
L |
|
T L OHEYINN




g9€G0 J9vd

962/Z 'ON NOISS3DOV

B o X

€002 "L NV ' 3NON 3Tvas

S31ON TVH3INTIO

SdAVY g4NJ ANV SHTYM3AIS

NOIS3A NOILYLHOJSNYL SO NOISIAIQ

ONIHIINIONT ONV NOILYLUOISNVAL 40 INTWIHVAIa

LLYNNIONID 40 ALID

} - Md 3dAL
4N MIVM JL34ONOD

ATVM3AIS

A3S0d0OYHd —
\T\E@N z
4 i

I

WTWM LLINONOD HOA S10M1 Avd 2

‘BHND IHL HIONN

ALIMINCD FHL 30 TTY FBOL TIHIHSHOD 30 TIVHS HOHM 3L IHINGD

HIOWN TYILDY 3L

O NIV ONY DHHINHOS 'DNIHEINEN D AMVSSIIIN FHL H3A0D 1IVHS
1004 ¥V H3d O 301U ML LV INSWAVA SHND SO 1334 HYINIT 40

3 TIM $-A4 MO 1-M AL BND NTVYM 809 W3L)

HOJ ININIHISVIN HOHL S AWNO AN SHIISNOD 38 TUA L4 BO
M 3dAL GUND 40 32V 3L OL QILNSYIN 38 THM NTVM ALFHONCI 908 "D

THNNDOMALG 9 0L .0 NOHH BIRVA LHDIH B¥ND '

IADAV L1 3IONTIS YV

}-M3dAL

8HND XMTIVYM JL3HONOD

\-MH 3dAL  C MIvmaals

GUND HTYM SLIHONOD  Q3S0d0Nd

— €8N ¥TYM 3L3HONOD

L ETCUEES

- 3dAL

#E

1
WIYM LAIUONOD HO4 SN Avd £l

“13ATVL3THLE 1Y SONIONVT SAVH IVHL A ¥°5 "4 S3dAL
NYH BHID ONY 'SYSHY 33315 B0 LYT4 53HUII NIGILYIOT Syt O1 NIAD 38 0L 51NCLINILLY ¥V INIUHEVYA ‘ONIONOd
ANIAIN OL SY OF FOYNIVEQ JALUSOd IOAGE QL GALONULSHOD ONY OINDISIC 38 TTVHS Sorvdl BING 1Tv “30vNIvea  Z2

"S3N00 N33ML3E TI0N 01 $13IHM

LINY3d OL TIAYYL IO NOLLIFYIG LNYNINOTTHC 3HL NI QRSO FHYNDS ¥ NO GINOITY 30 TIVHS SO ININNSNY 380G 12

"LNINSONYHYY SHVNOS ¥ 30 JAS IND ONOTY OFRSYIN SIHONI
ST'T 30 DHIOVS YIANIDOL-YIINIO ¥ ONY HOMI 20 JO LHIH ¥ "dO1 IHL LY HONI 0 30 NILINVIO ¥ NOLLOE FHL LY
HONI6°0 30 HALHVYIA ¥ 3AVH TIVHS SINOK QILYINNEL 'SV 89N TIV B0 AISNOTY S ONINUYM IWVIOAUI0 02

SSITVY W0ULNCD HO SNOULKINOD ONLLSIXNG LI AVM 30 LHORS NHLM YILYANHOLS NIVLNOD OL $18HND SML 40 IS0 IHL
"SLIIHE NYld NO GATVLIA SSTINN NTYM SO NOVE THL LV 1M 3dAL BUND TIVASM 'Sy L T8 S3dAL 64

“FAIUONGD NI GTT 38 TIVHS 1) ITIMUIHLO “4'S 02 NVHL BILYIHD H OFSTYHO 36 AV L
FIVAINS TTEVNIVMNA NY 39 01 51 NIIMLIB IOVAS IH1 31 HINGOD ¥ 1V OISN IWY SNV OML NIHM 01

‘QIMYLANIYN 38 1SN $30018

03NDIY "LHOHIH TYIAIH BHND WALV NO AISYE STHVTS ONY SNYY J0 HLONT OL JUVIN 39 AVIY SLNINLSHOY
“S3HOMI9 30 LHOIZH GHND TN ¥ NO 03SYE T35N dY SNOISNINIA TVIidAL SONMYHQ CUVONYLS dVYH BMND MOA 4L

STYMSOIE ONY SNVE 'SONIGNY 30 3401S-SSOHO ONY SNIONYT N0 34015 MOV

vi " (3] L2

$3YV1I YO0 34015 NIIMXYI

s "y o ok

SAVY B0 0TS NNNIXYIN

s 3 (4] £

QIZNNLN RITHM

$339930 1004HONI ANINI [+JL ]

TV NOISNIANDO 340 1SSSOND ONY 34078 91

THIINFIND ALID 3HL
20 IYAQRISIY HLM DNILGINT ONH00N 39 BUND O 3dAL ONY SNOLLYIOT SNOISNIMIO 5L
"EINT LNOT ANYSSIIIN LON TV STONVHO 33016 NV 3D03 JWW IHL SHL S3INN NTYM
OHLLEIXT 3HL SLTIN ILIHINOD MIN FUIHM OI0NOU 38 TIVHE NI THI LMOT NOISNYIXS €0'S02 271 ¥ WIVAR 31IYONOD MIN HOS
o4 SANIOT WTVM 3HL 40 SV VY BHND U N OICHAOUC 38 TTVHE SINIDE 71
I ONCHEE LON ONY X 3H1 NiHLW 38 TIVHE Ve T8

MAINIONT IHL
A GIAQUIY GMY GIMAUAIY I LSMWN RS NVHL BILVINO IOV THIOHA SNINWIY ¥ HLW SLIZULS NO 0ILYDI0T Sanival TIv .nw&dummw~w.n-

‘1334 51 NVHL JHON 34 JWvd
3H1 YIVHE 35V ON W 'AYMOYOH DNULETXA 30 MDAl 9 T3S 01 3N0 ITHSVIIND OIMRITLI0 S1SIHI NBVA ITVHO NTYMITIS ONILSNG
A43IN 0L 3JOTS 1TH Y NIVINAYYE OL QIWN0TH SI LVHM 30 TIVHS HLONTT Arwencyn JHL ONY 11334 A1 VO HLONTV D0 TE ¥ TVMANS INO 36 TTVHS

SNV FHLHOL HLONT] WINIA HL HIVAIOIS DIT8Nd THL MHLIM GF1VO0') St MYVH ¥ FHHM SATVH NOLLYNIBHOD ONV 137TVHYd M04 1§

“1334 (3A1) S HO HO0M NTYMICHS TINS INC 30 TIVHS JONVLSKI NOWWNM ONY 02 T13AVM IONVISIO
TYINOZRIOH "LOOS YVINIT H3d IDNVHI TVOLYIA /L 39 TIVHS ALVH (NOULVLOH) ONKRIVAM NNV “313HONOD MIN ONY DNLLSDE NIZMLID
HOILISNVNL HIOOWE ¥ SAIACHA TIVHS WTVMIOHS 40 SINIWOIS NOLLISNYML 353H1 "SNOLLYDINDIAS ONY SOUVONVLS INIHNND 1330 LON

00 LYHL SNTVMIS DNLLSI HLM SNV S31D GITV I3 HO MIN LOINNGD 01 O3TIVASM 38 TIVHS NTYMIOIS J0 SNOWLDIS TYNOILISHVHEL 04

"SIHINIS 30 TIVHS SINVH BUND MIN TIV SO SSINNHHL IHL 8

“IIVIUNS ONITYAM HLM TILRNON HSNTY
B TIVHE SIX0E IATVA 'SUIACO FIOHNVIV OMLSIXD YIHY SPVY BHND IHL MHLIM G30V1d 3@ TIVHS SHOISTIHLOHA 50 STTOVISEOON §

“SIHONIZ LSHI THL BOS 40T NVHL THON ON 36 TIVHS AYMOVOU IML 30 340T5 SSOUD 3HL df WV SO ON3 IHL WOHS
3d0TS HILNNOD IHL 'HSM 36 TTVHS SIDA3 ONV BV INNONISHId 30 TIVHS AYMAVOR THL HLIM dVH DHL 40 NOLDISHIINI IHL o 2

"NV ¥ A OFHSTIINODTY T4 LENN HINIS'0 JADEY 13ATTN
SIVNVHO 'L MYHL HALYIHO ON 40 3JOTS ¥ HLW O TIATE T2 LSTW SIHONIS0 ONY SZ'0 NIIMLIE $FONYHD  ANINAVIHL 3203 1NOHLIAA

TYOLLUIA 3G AV HONIS2 0 0L &1 TIATT M IONYHO "LNVASISIH-SNS ONY 'Widld “TTVLS 38 1SN JIVAENS NV BNND 3L ‘30WANS 9

2TOvASHO WO SRILE NAYT YV OL 51 MY ¥ JUIHM G311 30 AV L-MH MO 1M SdAL BEND NTYM
“ TAAYML 30 NOLLIFHO THL i HAOWA NTVMIUS LN IHL N0 FIVIHNS ONINIVAL 3138INCD ¥ SIONON SIHL
SV LI Y FHL N NWOHS TV SANIILYISL IV SNOMMYA SINFALYIIL RV 'S

"AYM-S0"LHDIM NYIHLE T3 H0 SING NTYMSEOUD IHL NHLW.
1 HHM VY ML 20 F0IS HOY NG SHND LHDI3H TS S0 INFNDIT HONI-IE NONINN ¥ JAVH OS TV AV JIVH BRI TWNODIG ¥
MO NVIHAEXT3d S0 NOLLDFU SHL OL TATIVEV 36 OL IV 1YL §3603 INGE0 TIIN IAVH 1SN SAVY S0 TYNCOVIO "UFINIOND FHL
AR G3LIING SY HO 1:0F AV SIIOTS YY1 NI "TIOVASTO HO NHOMIORIT ‘LS NMYTY S¥ HINS DVRINE NVIMISIOId-NON ¥
B VUV INIJVIQY IHL H ONIRIND JAVH MO iyl 3HL SSOUD OL 3V SNYRLLSIAI NIHM GRIVIA 38 TIVHS oYY BMND ML SHNS *

"SIHONI-0U JO HAONT DNIONY Y JAYH LSNIN

SAVYH BT L 3dAL 'SISYD TV N "0 X07 30 TIVHS HLOW ONY HLONTT Wsm SHL 'L 30 LONKYD H10WA MYT1D 03HUI 1M IHIHM

AVM JO SLIHON ONUSIA M ¥ O3 06X.00 HIONTT Q33 I ¥ NIVLNYIN LSTHY ONY SMNSNL HOS O3S 51 VIYY
ONICNYT FHL ‘NOLLIIHK ANY NI %Z NVHL SHOI 40 3d0TS VIAVH JON LS ONV WY ¥ 30 cOL ML 1V v3HY 13371 JHL SIONONWT IHL €

(53016 SHONMTON LON) SIHONY £1 SNVH ¥ 203 HLTM INNININNY IH1 'G3LLNO 38
AYH ONIGNY WTYMIGIS 3HL ‘T30 S ONIONYT Y 404 3IVdS ONY SSTT HO %6 1 31N0N ITRSSIOTV L SO 340TS TYMONLIONGT IHL 3 "KZ NYHL THOW
ON 30 3406 SS0HD ¥ ONV 13AVEL 40 NOLLITHIO FHL NI 121 NYHL H3LYIHD ON 30 3d07S ¥ IAVH 1510 dWvH BUND SHL divY ¢

"AYMOVON 31 HUA SNOUOTSHILNE GNV "SOVRNS 'SIONS "ONIONY "onvll "SLNSNT1E SNIMOTIOS HL 30 GIS0INOD 51 JvE GENO TYOIALY ‘L

TIVGTHD

“S431SHOO] DNILSDHA 133M 0L 1HOHS H04 3HL 31 LY OIS I8 AW
$3d0T6 STOUD MIYMINS HIITILS 'SNOUVHILTY NI "KZ OIIONT LON TIVHS 3dOTS SSOND WIVMIUIS ‘NOLLIMBISHNOD MAK NI 'C

“SSHONI O€ 38 TWHS 39YSSYd SNONNILNOD ¥ 40 HLAM HYI1D WIPUNNY 3H1 ‘130 38 LONNVD HLGIM V310
O3HMIITd FHL IUTHM 'AVM H0 SLHOI ONILSIXT 04 SNOLVHALTY MO 'SIHOM @7 T8 TIVHS FOVESVA SNOMULNDD ¥ 40 HLOW ¥v1D OFMU333kd 2

‘1334 3A1S 30 TIPHS SHTYMIQIS MIN 30 HIGM RNPHNIN )

SNTYMIS Dand
"A3Y 39 LSO QUYONVLE JWWHNIG SHL 3SYD SHL Ni “3I8VEYINI SONYIINGO INVIN SIMLYIS HO AYM 40 AHOIN
ONILSIT SSTINN 130 36 O OHYONYLS TYINHON - 36 TTv M ONY 'SdITVel BUND 'EXTYMSIAIS o4 S

!(.r- YOoi IuvoL $34016 1V ¥

'NO(LIGT INFHND "SNOILYDIIHI IS TriiALYIN
any 0 OHHO IHL OL LNIAI VNS ILYNNIONID 30 ALID TH1 OL WHOINOD TIYHS STVRILN TV €

“IONVIINOD QLN LHONORE 38 LSNMW QAL D443
NOLLOTEUUNI IHILNA SHL AYAITVM BO LITULE IHL J0 ALINOMVIN IHL ELIVIN| LYHL MOM ANY ONY ONFOVHNSTN J0N 10N SNOUVNILTY
{P)LS) ST HD 62) SRULIISHILNI LY SSAVY GUND MVLNOD LMW SAYAOITYM NVINLEIC3d O SL33HLS OIYILTY ONY GALOMUISNOI AWIN 2

‘9VVaY) SINTIGND ALNPSSIZOY YOY IH1 ONIONTON ENOLLYWIOSN THI034 LNIHNND
TIV RLIM ALHR00 TIVHS (VOV} 1OV SHLINGYSI0 HLIM SNYIHINY JHL 30 § 311 OL LOINENS UV HOMM TNY AVA-20-LHDIN JNBNd 31,
NIOIALTY HO OTTIVASMI ‘GILINHISNOD JuY LYHL 35N ONY NOLLY WTIEND 'SSTIOV SNYIHISI0Ad HOJ SILIMUOVE ONY SINININI 'SYRIVTY 4

B CELNED]

SONINYYM 3718V.103130 ANV SdAVY 84ND
HOd S3LON TVHINIO




O m m o m o<& “ONIYIINIONT 314:v2 1 AS QIAQUGAY-Idd J1 AWNG

ANE MTYMSSOBD GHRIVIAND FHL 20 SLINIT IHL IAISLN0 IAOH 38 A o Y

9GZ.¢ "ON NOISS300V SHIONT) v 3003

0L %} 01 830N03Y 34075 SSOUD ONY .» OL GIDNATH 38 AVIW LHOIIH BNND

PIINIONFHALD "V ONV ONIGNYT 504 INIIO144NS LON SI HLOW WY ONILSIXT THIHM ¥
-“J\‘ I €50 39Yd 338 'STVLI0 ONINUVM JTBYL0313G HOS €
N P "HAINIONI 3HL AD 03A0MddY-Tud 4t
E0O0Z "L NVl ANON AWIS TILINUISNOD I8 AV 404 NVHI 83d33LS STUYTS 'SNOUVHRLTVNO (€

GZ—DZS IO—I - 0 _ﬁ- mmﬁ‘t .wz:x.z.swo.mmwnzﬁkwo»guuosbwzh.»tw.—wmuzoo.n.z_!

30IA0N VM ALIUINOD OL H0L 30 AVA Iuvd 3qis YINKOD  {z NYd ¥3d 5V ‘S0

* NOILONULSEO HO ¥I1E ‘008 OL
wmzé mm:o ANOVIGY S| VY 41 °30IM SIHONI 9 'BHND YIvA TVaoaINy (L V-V NOILD3S VI3 Y NNV
NOIS3A NOILYLNOJSNYUL 3O NOISIAIG ‘SMOTI04 SV ‘H3INIONI
ONIMIINIONT ONY NOILYLIHOJSNYHL 4O INIWINVIIO 3HLAB TYAOHADY NOGN 035N 38 AVIN SINIMLYIHL 34V14 3IVNNELTY T
LLYNNIDNID 40 ALID ‘03¥3LTY ONI3E AT i

LON 5t JHDIIH WIAIH S¥ND NIHM SI¥IATH BHND ONILSIXT HO4 SSIN 8O
FHON 38 AYN "3dOTS 1:2) ONY TY3IATH BMND .9 HO3 WIIdAL S303uvd L

PN .\/u\.\ \A S310M
N

NHDIHL .S NTVYMIQIS 2LIHONOD

&9/ o 135 86ND

BHN0 40 dOL
HLM HSNTd VY

O 3dAL dAVYE YN0

WIICAL & - SHHVA

[ ZH % STMVA

d 3dAl dWVY 89ND

NTYMSSOHT

anevn ! -
“N44VUL AR
| OaouddvIamam | NTVMSSOBD
| awosnvmssowo ! aTRIVIRN 1
CTUNYHNG GHO0N
v
m T ]
W H ¢ 1 2 M
£ SINIHLYSHL
HHLS ONINHYM E m 3 H
TMavioa13a alz g|% 34V14 204 2 ILON 338) : M
212 E|S
by L] 8410 10 w4
2 _
x
_— <
3 "
i .,
. %] r
v ONE HO dINLS NV N\
4 o] m _ /
A - wvmaais ] _ 3
v— » ¥ ; A /
* ¥, * B \
m g » W- Moy — 4= , \ —
& [» o2, _ v _ /
o » B ;
@ P et ot T m "NOLLONMLS80
2 2y - ey HO UINHOOD ONNONY
7 3 LACkILY FDVSSYd SNONNIINGD
] v 3ONYLSIa HO HLOM HVET1D {NIW .9€)
g A ‘4344 .27 ¥ NIVINIYI 150H
[

STYMSSOUD

QIAEVHNN




O mmo m ®<& NMOHS £ % 3dAL
96¢.¢ 'ON NOISS300V NY1d ¥4 5V 'Gun0

NYd H3d SV IN3W3IAYd
MWZ_NW AlD

EOOZ "L NvF 3NON 3TWOS

ONIANYTANIA3N - S 'Y 3dAL
SdAVY gdNd

NOIS30 NOLLYAHOJSNYYL 40 NOISIAIQ
ONMIINIONT ANY NOILVAHOISNYHL 40 AINFWLHYIIA
ILVNNIONIO 40 ALID

V=¥ NOILJ3S

S HOMHL S NTYMIHS 2LTHONOT
S 050 3ovd 335

BAND NTYM

ININIAY 3A0AY
. 847 .8/} d 13S BUND
NTVMSSOND

QINHYNNN

GUND 50 dOL HUM
HSM3 dVY 40 dOL

_ —

(NI

MIVMSSOUD

‘434d §

Mo

m m& ) _ &2(1 mm:o HLQIM dI¥1S HOHENMY) i H1QIM ¥TYAM3IQIS
30VHO XTVM3OIS . _ 21> SINVA> L
HLM HSOH 8uND alon
TEETN ¥ 3dAL dWVN BHND
“DidAVEL AR
03A0UIIV-3ud FUIHM | XIVMESOBD
SHIWMSSOND H10G NIHLI - ] o=
s Ly bS] ATNO ‘NTVMSSONO aINEVINN
® | -.I|er| 3QIA0Hd 1SN 32 a OIMVINNI G3I00N
s @ 2 NTYMSSOND
HIVMIOIS VIOHINNOD m . > ANSNaNVd 3noay 2 |3
% |& B} * @1 d0 135 S a2
83710 30 dOL z16 £|a aIvI
dIdLS ONINAIYM W _
518VA03430 42
v |
1 10N 335
€ NEE—— NN L
— MO X3 $2SIUONIS VY
HUM HSITT
< e '9HND 40 dOL NOUOMMISEO
VaHY 9N \ MO HINWOD ONACHY
NN x N aund 40 Wn_(ul/. 40401 ¥3AdvL |'_ 39YSSVd  SNONNLLNOD
; . w. — - 20 HIGM VIO {NIN 8¢ )
E 8¢ ¥ N
"ONRIDINIONS DIJ3VHL AB GIAOHAV-3id 3l AINO HTYMSSOMO o - M; 1 LN N mz%uh_ﬁ; = 43d 5P ¥ HIVINIVR LS
OIDRHYIWNN 0 SLINN IHL IAISLNO OIAOW T8 AVW AWV ¥ g8 a 42 W aTe a o s s . TNEV0AE0NZ—=
"HIINIONS THL AB GILDIHA SV 38 TIM T 9% . g £ M ~sIvA| S wnasonsdnm o2 @ wmwnu
SEUND XYM "ONIIVNS NO GISYA 038IN03M 28 2 z2 . 2. “3 0 4 4 A T e A F38-TVNOL
JON AV 4O AVIN JTVM 40 X0VE LY BHND € F: mm . u; o m A le s e oA A o ER
'SHLONI) ONY S3J0TS SINVH NO 0ISVE S1 HLONI1 ONY 2 LA L + 2 4 o & a2 s o . - y
ONIONVT 1V ISIIVAND S1 TWIATH 'SSYH NTVMIIS =8 POL /O _ :_:__)
40 dOL LY ST 51 XTVAL SO NOVE LV BN 1 MM ONY 1-M 3dAL 2 } . ] ik
||'L- vy = u
"HISNION3 AS 03AOUddY-Ttid 41 GILINMYLSNOD m o a W z dAL’S HTYM3QIS 3LFWONOD | | XVI 12h £17
39 AVW 101 NVHL 4343316 34V 'SNOLVEELTVNO (€ . ~ | 2 =
“INI YTYM3IOIS GIONILXS OL 3V 40 Ava | / * _ _ _ _ * 'l \
dOL LY 3134INOD € ‘NI J0IAOHd NT¥m XVA homesy < Il —=5 H .
3L3UONCO OL 4104 38 AVW J4V1 30IS HINYOD (£ sl AUt p - MO X3 TSNS — — 1 g
* NOLLONELSEO HO XOINE '00S OL INIIVIQY SI WAVl 31 b [ | H
HLOIM STHONI9 LV ONIBHND 03108 WHOILNI {1 LS| TSSEVA ! SIVA NNy S3VA H
:SMOTIOJ SV "HIINIDONI IHL AS TYAOUY NOAN £L>S3MHVA '8ES0 39Vd NO '} 3LON 335 3
Q39N 39 AV SINIALVIYL 34V14 ALVNEILTY '+ SILON b -
?3UON I3 DIdSvael AR 2
GIAOHAV-3ud IYFHM o
[ L




€60 Jd9Vd
95Z.Z "ON NOISSID0V
-lm: ¢N|u_w mm\lml---.t
ONIGNYTMOT oM » “uLu AL
SANYY gHND

NOISIO NOLLYLHOISNYUL 40 NOISIAD
ONMIINIONT ONY NOILYLHOCESNYRL JO INIWLEYYIA
ILYNNIONID 3O ALID

"HIINIONI AG 0IAONAJY 38 LSNN SIAVH N 3dAL NO HaVY

VNS HOJ GALONULSNOD 38 AVIV .0, 3dAL ONINEVM 318v.I03130 ¢
ONRMIINIONT DIJIVUL Al QIA0UIV-3ld 41 ANO

ATYMSSOUD ADINVIHNG 40 SLINIT KNSLAO OIAON 38 AYA dAYY 9

‘HIINIONS SHL AB 03AOHAY ONY QIMIATH 38 1SN SSTT B0 NTVMITS 9+ ¢ HUM
5Y3uY M GILYO0 SNV ANV “Jivd BN ¥ AONHISNOD ATH3d0Nd OL AYM JO LHDIN DNINIVIG0 DL N3AID 38
TINOHS NOILYHIAISNOD ONY TINSSIOIYNI A8 AV NTYMICHS 1L '$5371 10 .0 S| HLOIM ¥ IYMICHS NIHM g

"OINIYINY zwwz.—.mb! ScVY NOLLISNYYL
NIIMLIE HLONIT OMIONYT NIN $ ¥ (HIHLO HOVI 30v3 SHVH NOLLIS) NOILISOd TYNCOVIO NI
40N "1 3dAL VY HOJ 'GHND FH1 OL MY INHONIIHIA OMONYT N P X ¥ QFHHIITud ¥ NIVINIVW »

HIINIONI
3HL AR U3A0YDAY ONV TIMTAIY 39 LSIW %G NVHL HILVILO SIAVHO L1ITLS HO4 SHIONITT Il €

“DNIGVHO DNLLSIXS 133N O1 GIN0IY 30 LON AYIN BND

"HLONT1 ONY §3d0 75 I0A3T S.ANYH NO OI5VE 51 ONY ONIGNY LV 1S3LYIYD 51 TY3AIY
"SHAYH MTVMIOS 3O dO1 LV HSMTJ SI NTVMINS 3O NIV LV 1-MY HO LM FdAL BHND TYNOILDD T

"HIINIONT AR 03ADHACY TN H QALOMILSNOD 36 AVW 1:0L NYHL YIJIILS STV 'SNOLYHILTY NO {e
‘NI NTIVMIOS QIONALXI OL Fuv1d

40 JOL LV LIHONOD £ NIN JOAOH NIV JLININOCD O1 101 38 AVW JHVT 30IS HINNOD @

"NOLONELSEO HO ‘NAMUE '00S OL ANITVIGY S) YN H HAOWM SFHONI-9 LY BUND NTYM TVHOILN: (1

SMOTIOA BY "HIFMONI 3HL AB TYAOUdIY NON Q35N 38 AYW SINFALYINL FUV1S ALVNEILTY L ‘SALON

" N 3dAL dWVH gH8ND

ATYMSSOUD
ADIYYIRNN

AIWMSSOUD QINHYWN _

QUND 40 JOL MIdVL ‘_._..

m Aw {1 310N 338}
LS NOIHENMYT iE @ e
| < >
I I £
Lol
K]

§ - zml TP

234

NIYAIOIS ALIYINOD ‘dAl
4 X

Mmod 13

{z 10N 338)
(IVNOLLIO) BHND NTWM "DNOD

feN-
SN AYd dNYN BNND —’nﬁ

HTvMINS
TYIDUINOD

TAPER CL=SR

|

#

—MmOod

V-VNOIID3S

8050 30Vd 335 INIOF NOISNYAX3
LA HO LM IdAL QINHO-THd HON b unﬂmxwa sv
RO NTINI1IHONOD HOIHL .S ‘WIVMIOIS 3134IN0D

= - - St VA u3d sv
LA - . i o - ININIAYY
LA S : i . L
Wi - Ton Ry 2 s
=

ANINIAYA A0V
) F
oIS @unNo

AUND
40 dOL KM
HSMH Jw

ATNO SNOLLYSILTY - oL DL 0¥ * SAYVA 1

m
x
§ R e e eSS S
_ 1 3dAL dWVH gHND i BHND 40 XOYB IHL DNOTV GINSYIN,
D134Vl AR | 38| %5 5
_ NIVMSSOHD Q3AOYAdY-30d THIHM 2o | 5 6
_ AIYINA ATNO XTYMSSOND (et | ws | %
Q3XMYINN CF1IGON 3615 WoW| 3015 MOT | 30vyo uaLine
LL) HLONZ) ditve

HIYMSSOHD QINEvN —A‘. <-
- | |

HUM FHN:
YIS ONINMYM 20 dot ey |20 40 JO1 MadvL
TTBVL93130 —. 40401
1] O
c 1
H - 2 e
g s E .y gz |,
2 /a —ae | B |~ svazas % (812
3 3 m ..sux!zoom » m
\\ 3& 2=
/i
f — xg —
X \ m =S - j
m / H I samva T SIMYAL 2 2ON 336 (TYNOLLAO)
o ﬂ YD HIVM DNOD
2 :
) \ 8 v
1A m NOLIMUISEO HO HINHOO
3 = OMNOYY 3DVSSYd  SNONNINGD 30 HLOIM
W HVIT0 ('NINL9E) 43Ud v V NIVINYIV LSO

"9 310N 338 "M44VL AG




1¢€50 39vd

9G¢.¢ 'ON NOISS300oV

/7 u33WoNa AL
é }

€002 "2 Nvr 3INON :3TVDS

ONIONVTMOT ‘M ANV A TdAL
SdAVY GY4NO ANV SYIVM3AIS

NOISIA NOILY.LMOASNVUIL 40 NOISIAIQ
ONIHIINIONS ANV NOILYLHOSNYHL 4O ININLHYDIQ
ILVNNIONID 30 ALID

2MN10 20 3V3
e & = o+ a2 s+ & |
,,,,,, - m
s e & s & & _als +2
HHISHOMEINAVY 4 o SERVAL
a4 &4 4 e 2 e als =

¥ -V NOILD3S

NYVd 30 SY TN
ANIOC NOISNY X3
QIO HONI Z 1 L

ANPI2AYd 3A08Y
EORACTEFE T T -]

GHND 30 IOV

|
|

dAl 8 SHVA U‘I—
QUMD 01 153S0TD MINKHOD 1V INIOC HOISNYAX3 01 B 01 5 "SHEV)

A 3dAL SWVY BHND

e+ s s & 4 = I
4 4 4 a a4 s o

. s s s sl

amSxgptrwin, b S

oooooaoﬁ-

xilzogu u.&u o *

e & & & & & &+ &+ &
P
NN £ 03N 4T0d

HIVMIO ATIONDD LS

__EE& _

LS DNNEYM TTBVLD3430




G0 39vd STVL3A MONg SANVISI NVIG3IW
OE50 39 1V ONINYVM 3189v10313Q

962.¢ "'ON NOISS3DOV

“N xwwwm ALID
— A e

£002 "2 NVT INON :FTvas o £35St e =n
S1ivi3a .
NOISIO NOLLYJHOSNVYL 40 NOISIAIQ @S
ONRIZINIONT ONY NOLLYLHOJSNYHL JO LNIWLEYIIO X9

Buiwepy, siqepelaq

(LYNNIONID 40 ALID

ulesq 0} spels)
‘a)noy 3|qISSBINY

NIV "INOD 6 MIN
NTVA "DNQD 6 MIN

KUK

—

2

oo @ /1 %9/ 8 3dAL ONINYVYM 319v10313a
- NOLLONYLSNOD M3N
(‘g en 2/
._¢U<=n...m>_aﬂ. ."n._ mnimﬂ«ﬁm “NIf Z) STIOH d33M
S 55V 2083 MOV W.w:“ oneans q!suu_ﬁ.as W0 57V E v A _ \ Humumuﬁm%ﬁnw
i | - |
| SIVA HIONGN v
O 3dAL ONINYVYM 37189v103130 ONIOVdS JNOA ILVYONNHL
NOLLV¥3LTY (e 0 0 o e e 0
SAVAVAN A AN AV APANAS T
¥ Qo woy 9 019

Sg_.w.uu\
' 05D —

— ..k,?i_.l...vﬁ.ahc .HMT

0} ULIojuod
Buysixa uo




SUPPLEMENTAL SPECIFICATIONS
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ITEM 608 - WALKS, CURB RAMPS AND STEPS

608.011 Description Detectable Warning
608.021 Materials Detectable Warning
608.07 Curb Ramps

608.071 Detectable Warning Submittals
608.072 Detectable Warning Application

608.08 Method of Measurement
608.081 Method of Measurement Detectable Warning
608.09 Basis of Payment

608.01 Description. Add:

608.011 Description Detectable Warning. Fumish all material, equipment, and labor
necessary for the placement of detectable warning devices at curb ramps or other walking
surfaces, complete and ready for service at locations shown on the plans. Perform the work in
accordance with Sections 4.1 and 4.7 of the Americans with Disability Act Accessibility
Guidelines (ADAAG) as amended through January 1998 and with Section 1108 of the
Architectural and Transportation Barriers Compliance Board’s “Draft Guidelines For Accessible
Public Rights-of-Way,” dated June 17, 2002 as amended, supplemented and adopted.

Type B. In new curb ramp construction, the detectable warning consists of
ceramic/clay paving bricks on sand bedding on concrete base.

Type O. Overlay existing curb ramps which conform to current ADAAG
specifications with pre-approved products.

608.02 Materials. Add:

608.021 Materials Detectable Warning. All detectable warning materials conform to ANSI
Al117.1—1998 Specifications. Submit manufacturer’s certification of compliance with all
applicable standards and drawings and/or catalog cutsheets to the City Engineer for approval at
least three working days prior to installation.

Detectable wamning surfaces contrast visually with adjacent walking surfaces either light-on-
dark, or dark-on-light and shall be textured to provide slip resistance. Submit color samples for
approval by the City Engineer at least three working days prior to installation. Color submittals
include manufacturer’s statement of percentage of visual contrast provided according to
ADAAG A4.29.2. Brick red is the preferred color of a detectable warning used with a light
background. Safety yellow or light granite is the preferred color of a detectable warning used
with a dark background. The City Engineer may approve other colors.
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Detectable Warning Types. Material type of detectable wamings includes the following
classifications:

Type “B”— Pre-Cast Manufactured 47°x87x2.25” (101.6mm x 202.2mm x 57.15mm)
clay/ceramic paving brick, as manufactured by:

1. Whitacre-Greer, 1400 S. Mahoning Ave., Alliance Ohio 44601. Color: Clear Red

(Rustic) #30.
2. Endicott Clay Products, PO Box 17, Fairbury Nebraska, 68352, 1-402-729-3315.

Color: Red Blend. _
3. Pine Hall Brick, P.O. Box 11044, 2701 Shorefair Drive, Winston-Salem, North
Carolina 27116-1044, (800) 334-8689. Color: Pathway Red.

Or approved equal.

Type “O”— Surface Applied Polymer Domes as manufactured by:

1. Cote — L Safti-Trax (201) 836-0733, Color: Red.
2. TILCO Vanguard, (800) 290-5700, Color: Red (No mats).
3. Strongwam, SWADA - 2000, (800) 535-0068, Color: Charcoal Grey.

Or approved equal.

Type “B” Clay unit pavers. Type “B” unit pavers conform to ASTM C902 Class SX, Type I,
Specification for Pedestrian and Light Traffic Paving Brick. Color shall be as noted above unless
otherwise specified on the plans. Minimum average compressive strength is 8,000 psi (60 MPa).
Average cold water absorption is greater than 6% with no individual unit testing greater than 7%.
Resistance of 50 freeze-thaw cycles, when tested in accordance with ASTM C67. Dimension
tolerances meet the PX standard. The dimension tolerances around the mean values for length
width, and depth are 1/16” (2 mm). The pavers must be solid units without core holes or other
perforations. Ensure that the manufacturer conducts a test sampling of 24 pavers every 50,000
pavers manufactured to determine compliance with dimensional and water absorption
characteristics.

Bedding and Joint Sand. The sand bedding course consists of clean coarse concrete
sand, containing no more than 9% loam content. Grading of sand samples conform to
ASTM C136. The particles are sharp and conform to the grading requirements of ASTM

C33:
Sieve Size % Passing
3/8”(9.5 mm) 100
No. 4 (4.75 mm) 95-100
No. 8 (2.36 mm) 80-100
No. 16 (1.18 mm) 50-85
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No. 30 (600 pm) 25-60
No. 50 (300 pm) 10-30
No. 100 (150 pm) 2-10

Base Course. The base consists of 5°(125 mm) thick plain Portland cement concrete conform to
ODOT 608 — Concrete Walk with the following exceptions:
1. The surface finish toweled and broom finish is not required.
2. Provide at least two weep holes at low points in the depression. Fill the weep
holes with pea gravel and cover with filter fabric to prevent sand migration out of

the tub.

Edge Restraint. — Restrain the Type B detectable warning bricks on all edges by 6”(150
mm) wide by 9” (225 mm) thick cast in place concrete walk conforming to ODOT 608.
Expansion joints are not allowed immediately adjacent to the brick pavers or through the
edge restraint. Chamfer the transition between 9” (225 mm) thick walk and 5” (150 mm)
thick walk over a distance of 5” (150 mm), as shown on the standard drawing.

Truncated Dome Dimensions. Truncated domes in a detectable warning surface have a
base diameter of 0.9 inches (23 mm) minimum to 1.4 inches (36 mm) maximum, a top
diameter of 50% of the base diameter minimum to 65% of the base diameter maximum,
and a height of 0.2 inches (5 mm).

Truncated domes in a detectable warning surface have a center-to-center spacing of 1.6
inches (41 mm) minimum and 2.4 inches (61 mm) maximum, and a base-to-base spacing
of .0.65 inches (16 mm) minimum, measured between the most adjacent domes on a
square grid.

Detectable waming surfaces extend 24 inches (610 mm) minimum in the direction of
travel and the full width of the curb ramp, landing, or blended transition.

Locate the detectable warning surface so that the edge nearest the curb line is 6 inches
(150 mm) minimum and 8 inches (205 mm) maximum from the face of the curb line.

Align the domes on a square grid, aligned in rows parallel and perpendicular to the
predominant direction of travel. Domes must not be skewed diagonally to the direction of
travel.

608.071 Detectable Warning Submittals

Submit two (2) copies of manufacturer’s technical data for each manufactured product, including
certification that each product complies with the specified requirements. Indicate by transmittal
that the installer has received a copy of each instruction. Submit three samples made up of actual
unit pavers; color and texture required. Include in each set of samples the full range of exposed
color and texture to be expected in the completed work.
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608.072 Detectable Warning Application. Prepare the surface of existing conforming ramps
and install the detectable warning devices in accordance with manufacturer’s specifications and
in accordance with this specification, or as otherwise specified on the plans. The finished surface
is uniformly profiled to completely match the adjoining surfaces without lips, obstructions and
drains completely. Provide a warranty that the application by the manufacturer to last no less
than five years without losing more than two percent of the truncated domes. Also provide a
warranty by the manufacturer for five years against fading, chipping, peeling, cracking, or loss of
original shade due to sunlight, salt or exposure to weathering.

A. Detectable Warning, Type B. For Type “B” New Detectable Warning
installations includes the forming of the recessed space required to accept the new pavers
into the concrete ramp as a monolithic placement. See standard drawings, for typical
details.

Protect unit pavers and aggregate during storage and construction against wetting by rain,
snow or ground water and against soilage or intermixture with earth or other types of
materials.

Compact sub-base to 8-1/2” (216 mm) below final grade. Provide base course material to
bring the sub-base up to the appropriate level. Construct the top of concrete base course
3-1/2” (89 mm) below final grade. Shape the base course to grade and cross section with
an allowable local tolerance of ¥4” (6 mm). Provide at least 2 weep holes, formed by
concrete form stakes. After the forms are removed, fill the weep holes with pea gravel..

If there is a delay of more than 24 hours in installing the pavers, before the depressed
base is open to pedestrian traffic, fill the hole with clean stone conforming to ODOT Item
304. Remove all stone prior to placement of the sand bedding course.

Obtain approval of the finished base course before placement of the sand bedding course.
Cover the weep holes with filter fabric to prevent migration of sand bedding. Spread the
sand bedding evenly over the areas to be paved and screened to a level that will produce
the required 2-1/4” (56 mm) thickness when the paving bricks have been placed and
vibrated. Do not disturb the sand bedding course once it has been screened and leveled.

Lay the paver units in the approved pattern. Lay the bricks in such a manner that the
desired pattern is maintained and the joints between the bricks do not exceed 1/8” (3
mm). Fill the gaps at the edge of the paved surface with standard edge pieces or cut the
bricks to fit. Cut the bricks to a straight even surface without cracks or chips. All cuts to
be within 1/16” (1.5 mm).

Protect the paving bricks with mechanical protection (carpet, rubber material, etc.) and
vibrate to their final level by 2 or 3 passes of a vibrating plate compactor. After the first
vibration, brush sand containing at least 30% 1/16” (1.5 mm) particles over the surface
and vibrate it into the joints with additional passes of the plate vibrator so as to
completely fill the joints. Sweep the surplus material from the surface and leave the
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entire site clean. After the final vibrating, test the surface with a 4 foot (1.2 m) board to
verify that the surface is true to grade and does not vary by more than %”(3 mm) at any
location.

B. Detectable Warning, Type B Retrofit. To install Type “B” Retrofit Detectable
Warnings, remove existing sidewalk, replace with no less than the lower three feet of
concrete curb ramp and install a new concrete ramp with recess to allow for the new
bricks and sand bedding per 608.07. See standard drawings, for typical details.

C. Detectable Warning, Type O. Install Type “O” Detectable Warning installations,
on pre-existing concrete curb ramp installations conforming to ADAAG and shall not be
used on new construction. Install the detectable wamings in accordance with the
manufacturers installation instructions.

608.08 Method of Measurement - Add:
608.081 Method of Measurement Detectable Warning

Measure the actual square feet of detectable warning devices, furnished and in place, complete
and accepted and measured as specified in section 608.07. Measure from center-to-center of the
outer-most domes as measured parallel and perpendicular to the ramp centerline, with both
measurements each increased by 2 inches (50 mm). Round the square footage (square meter)
calculation to the nearest one-tenth square foot (0.1 m). Complete this item and include all work
necessary to provide a complete and useable detectable warning device. The work includes but
is not be limited to: layout, maintenance of pedestrian traffic, saw-cutting, removals, concrete
and cement base materials, bedding, surface preparation, surface sealant, and repair of adjoining
areas disturbed by the installation of the detectable warning surface.

608.09 Basis of Payment. Add:

Item Unit Description

608 Square Foot (Square Meter). Detectable Warning, Type “B”

608 Square Foot (Square Meter) Detectable Warning, Type “B” Retrofit
608 Square Foot (Square Meter) Detectable Warning, Type “0”
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APPENDIX A

ADA Accessibility Guidelines (ADAAG) - Section 4.7 Curb Ramps
As amended through January 1998

Accessibility Guidelines for Buildings and Facilities

Section 4.7

4.5 Ground and Floor Surfaces.

4.5.1" General. Ground and floor surfaces along accessible routes and in accessible rooms and spaces
including floors, walks, ramps, stairs, and curb ramps, shall be stable, firm, slip-resistant, and shall
comply with 4.5,

4.7 Curb Ramps.

4.7.1 Location. Curb ramps complying with 4.7 shall be provided wherever an accessible route crosses a
curb.

4.7.2 Slope. Slopes of curb ramps shall comply with 4.8.2. The slope shall be measured as shown in Fig.
11.

AdJoining slope shall
not exceed 1:20

slope= ¥:X
whare X is a level plane

*
-
*
+
*
-
B
.
.
.

walk ' street

Fig 11

Transitions from ramps to walks, gutters, or streets shall be flush and free of abrupt changes. Maximum
slopes of adjoining gutters, road surface immediately adjacent to the curb ramp, or accessible route shall
not exceed 1:20.

4.7.3 Width. The minimum width of a curb ramp shall be 36 in (915 mm), exclusive of flared sides.

4.7.4 Surface. Surfaces of curb ramps shall comply with 4.5,

4.7.5 Sides of Curb Ramps. If a curb ramp is located where pedestrians must walk across the ramp, or

where it is not protected by handrails or guardrails, it shall have flared sides; the maximum slope of the
flare shall be 1:10. (see Fig.12(a)).

Dec 6, 2002 Page 23 of 36



Curb ramps with returned curbs may be used where pedestrians would not normally walk across the
ramp (see Fig. 12(b)).

Planting or other
non-walking surface

Fig 12b

4.7.6 Built-up Curb Ramps. Built-up curb ramps shall be located so that they'do not project into vehicular
traffic lanes (see Fig. 13).
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4.7.7 Detectable Warnings. A curb ramp shall have a detectable warning complying with 4.29.2. The
detectable warning shall extend the full width and depth of the curb ramp.

4.7.8 Obstructions. Curb ramps shall be located or protected to prevent their obstruction by parked
vehicles.

4.7.9 Location at Marked Crossings. Curb ramps at marked crossings shall be wholly contained within the
markings, excluding any flared sides. (see Fig. 15).
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Fig 15b

4.7.10 Diagonal Curb Ramps. If diagonal (or corner type) curb ramps have returned curbs or other well-
defined edges, such edges shall be parallel to the direction of pedestrian flow. The bottom of diagonal
curb ramps shall have 48 in (1220 mm) minimum clear space as shown in Fig. 15(c) and (d).
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Fig 15¢
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Fig 15d
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If diagonal curb ramps are provided at marked crossings, the 48 in (1220 mm) clear space shall be within
the markings (see Fig. 15(c) and (d)). If diagonal curb ramps have flared sides, they shall also have at
least a 24 in (610 mm) long segment of straight curb located on each side of the curb ramp and within the
marked crossing (see Fig. 15(c})).

4.7.11 Islands. Any raised islands in crossings shall be cut through level with the street or have curb
‘ramps at both sides and a level area at least 48 in (1220 mm) long between the curb ramps in the part of
the island intersected by the crossings (see Fig. 15(a) and (b)).

4.8.2" Slope and Rise. The least possible slope shall be used for any ramp. The maximum slope of a
ramp in new construction shall be 1:12. The maximum rise for any run shall be 30 in (760 mm) (see Fig.

16).

Level Landing

é T Surface of Ramp ‘* Laye/| Landing

L Horizontal Projection or Run |
' ' !
Maximum Rose Masamum Hurizoand Prowevion

Slope at n it e

1142t < 16 30 Tl ki 8

6o < 1:20 10 60 40 LA

Fig 16

Curb ramps and ramps to be constructed on existing sites or in existing buildings or facilities may have
slopes and rises as allowed in 4.1.6(3)(a) if space limitations prohibit the use of a 1:12 slope or less.

Detectable Warnings.
4.29.1 General. Detectable warnings required by 4.1 and 4.7 shall comply with 4.29.

4.29.2" Detectable Warnings on Walking Surfaces. Detectable warnings shall consist of raised truncated
domes with a diameter of nominal 0.9 in (23 mm), a height of nominal 0.2 in (5 mm) and a center-to-
center spacing of nominal 2.35 in (60 mm) and shall contrast visually with adjoining surfaces, either light-
on-dark, or dark-on-light.

The material used to provide contrast shall be an integral part of the walking surface. Detectable warnings
used on interior surfaces shall differ from adjoining walking surfaces in resiliency or sound-on-cane
contact.
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APPENDIX B

Columbus Ohio Inspection and Acceptance Criteria — For Comment Only
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Appendix B (Cont'd)
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APPENDIX C
MAINTENANCE OF PEDESTRIAN TRAFFIC

The Contractor is required to notify Metro five (5) days prior to any lane closure or bus
stop closure. Metro contract is Ted Meyer at 513-632-7545. Contractor shall also
contact TANK if work is in the Central Business District. Contractor shall also refer to
the requirements of Item 614 in the City of Cincinnati Supplement to the ODOT
Specifications for Maintenance of Traffic.

Pedestrian protection and pedestrian access shall be maintained at all times.
Pedestrian safety is of utmost importance throughout the life of the contract.
Pedestrians shall be directed to the safest crossing point at all times, and their safety is
the responsibility of the Contractor.

~  TYPICAL APPLICATION OF
v TRAFFIC CONTROL DEVICES.
TWO METHODS FOB,CQNTROLLING PEDESTRIAN TRAFFIC:
DIRECTING PEDESTRIANS TO

'~ 'ANOTHER ROUTE

NOTES:

1. Additional advance warning may be necessary.

2. Controls for pedestrians only are shown; vehicular traffic shouid
also be considered.

3. Street lighting should be considered. | hevicades @z

4. Use warning lights on bamicades.

Figure 24

80

(Source: City of Cincinnati, Traffic Safety Handbook, August 1989)
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10. Pedestrians

When there is pedestrian traffic in the area, walkways should be provided.
(Figure 24, page 80) The following situations would normally warrant including
walkways in the TCP:

» Where sidewalks traverse the work zone,

+ Where a designated school route traverses the work zone,

* Where significant pedestrian activity or evidence of such activity exists (i.e.,
a worn path), and

* Where existing land use generates pedestrian activity.

The following principles should be considered in designing or constructing
pedestrian facilities:

* Pedestrian and vehicles should be physically separated (i.e., by barrier,
barricade, or similar items). See Figure 24, page 80.

* Pedestrian walkways should be maintained free of any obstructions and
hazards such as holes, debris, mud, construction equipment, stored

materials, etc.

* Temporary lighting should be considered by all walkways that are used at
night, particularly if adjacent walkways are lighted. i

+ Walkways should be at least 4 or 5 feet wide, and should be wider in areas
of high pedestrian activity.

* All hazards (ditches, trenches, excavations, etc.) near or adjacent to
walkways should be clearly delineated.

* Walkways under or adjacent to elevated work activities such as bridges or
retaining walls may require covered walkways.

81
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+ Where safe pedestrian passage cannot be provided, pedestrians should be
directed to the other side of the street by appropriate traffic control devices.
See Figure 24, page 80.

+ Signs and traffic control devices should not be a hazard to pedestrians.

- Signs located near or adjacent to a sidewalk should have a 7-foot
clearance.

» Where construction activities involve sidewalks on both sides of the street
efforts should be made to stage the work so that both sidewalks are not out of
service at the same time.

* In the event that sidewalks on both sides of the street are closed,
pedestrians should be guided around the construction site.

» Reflectorized traffic control devices are of little value to pedestrians.
Warning lights should be used to delineate the pedestrians pathway and to
mark hazards as appropriate.

1. Bicycles

Bicycles also need protection and access 10 tne roadway. 'f a ‘bicytie path s
closed because of the work being done, an alternate route should be provided and
signed if appropriate. Bicycles should not be directed into the same path being used

by pedestrians.
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